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(54) BfiWO^ft:] ffi3IS9'f>/U:^ffl««©it3t*ft 



(57) CS*=j3 

[110] 4"t^ffi«fa5fc^lij£^<?)HIC<ORSjJ:J&«^ll<t 

[Mife^g] massXt', C:0.02-0.08%, 5i:0.01~0.5 
X, Mn:l.(K1.8%, P:0.01%fejlT. S:0.002%OT, Nb:0.0 
05-0.05%. 71:0.005-0.02%. AliO.Ol-O.OTX, iSit^f 
Ca:0. 0005~0. 0025%S-t-W t . TMcr>^COCeqm imX 
±TJ;)|)iiSr. 1000~1200°ClCjafiL. 950'COTT'E 
T*60%J^Ui(OffiSf*. (Ar3-50*C)liLh*-'o^feH0'C/s 
mir650'CjyT^TlID5l?^ffl5:ffl\ fj^^jn^tcj; 

°C*>llT\ SJD5?iiJilIil:^T3, Ceq=C+Mn/6+(Cu+Ni)/15+ 
(Cr+Mo+V)/5 




(2) ffl2 003-13138 ( P 2 0 0 3- 1 3 1 3 8 A) 



[fl^JB 1 ] ^t^mt LtmsslX', C:0.02-0.08 
%, Si:0.01-0.5%. Mn:l.a-1.8%, P:O.OimT. S:0.0 

02%J.:JIT. Nb:0.005--O.05%. Ti :0. 005-0. 02%. AhO.Ol 
~0.07%. *j<l:{/Ca:0.0005~0.0025%S:-^^L, *»^T 

mco^Tmti^ ceq*io. mvxix'h hm^k. 1000-12 
m:\,zWkL. 95o•cOTc7)Jr-XT:^^ v^mmK 
T*6o%jiLk^oES^ ^ ^cf*. 'mfmmmi^^ -50 
"oiiLhs '^mm.mv>'asm.. {^a]ff±as65or 

Ceq=C+Mn/6+ (Cu+N i ) /15+(Cr +Mo+V) /5 

^izmtX^^iZ. Bassmu:0.5%JilT, m-.O.W 

T. Cr:0.5%iyT. MotO.SXtlT. ViO.iaTi^rtiaiUi 

Lx^^^zt mmt tmmm 1 Mmmm. 

450-650'CcOlEllrti:-tl.C t C t ^^WLt-thm^ 
COOOl] 

imcomtmwim] ^mit, mA<.mmmtiit 

(iiHICtt) tcm^c, ±tCAPIffl1gX65/U-KJa±<05$ 
[0002] 

m^Mzx'om&^titzmmK uoEf&m. rv'XKy 
x:j-)\^fS.mmx'm^^zfSM^tixwBt^tih. 
^^mi^tsmm'^^m:(i':^<^mm^zm\^(^tih 5>f 

nit ( WHI Ctt) ^BrB;'])IAf lixtt (WSCCtt) h' <7)v ^ 

iem) Ji. mi£m!tnz^i7i(.m^^yf}^mmmm 

mi. MT^cDTHmtixmf^mzmxi. w^coMns 

nmtx. ^comzxmtii^-fi>{><Dt^tiX>,^ 
[0003] z(r,x o^j:?\imimmti^m<rzibi,z\,K 

O*^(0*ffi*^'tllS§ixTV>S ^^^54-110119 

^^am^zii. mf^ffys-t^^m^Tifitthiz. ce^rem 

^^t'^mmmM-riztizxy) . ^<imucntis<r>^ 
is.mmt. mmizj^a&Lt:m^(^cas^^mzmm^ 
^imm^^^tix^^^. ztiizx'o. r«.mm 
miizxhmm'^i:'\^^< wxcom. • mm 



mtiztizx-^x. HHicttS:is#-ri.fcv^diw 

[ 0 0 0 4 ] * #^Hg61-60866^^f8, ^BH^l-l 

65207-^d^fgtCijV^Tti:. iit(f11[^«7)flV>7U^ (C.Mn.P 
^ ) cOffijSi^X 5 T'JPSlSPg-C-iO^ajlia t J: !> m^(^ 

miticom,^.b^j:t^^-?)UTy^^ hco^m. tOij/ 
mti<7)&mmt^j:i-?i\^Ty^^ v^j:i^<^mimiSi<r> 

[0005] #rara52-111815^^$gt(i. Zu^mMt 

X. m^mmizM'^^comiiXimii-hmi^im 
fiiLfcm.tmmixx\>^h 
[0006] ftjg. x8oy i^- mmummizM i 

X. mW5-9575-^<&fg, m¥5-271766-^^?g. 

w-7-m536^'mmx'ii. i&sxx^maizx m^m^ 
tm^^mzi ^moifrnt^m^tix^^h, 

[0007] 

[0008] mm&5A-mm^^mtim(r)Wmii 0 

\>^mmmmiizmm-t:hwuxff)m.mm^^j:< 

[0009] nmm2-imm'mmmi$.mx 0 
mnmi'^(nmiixmmhmmm^Lx 

[0010] !»^BS61-6086&^i&#. !Hfra®61-165207 

-^^A^fS, »l3¥5-9575-^^^fg, #M¥5-271766-^^fg. 

!ftigT7-i73536^^^fg^ieaost}«i . ^-r^i ^"C^s 

\^x\t^^^tix\^^£\^. mm^x\immmMn,zx 

->xm&^ixhmmmi>5^v- Ya±.<mm^th 

mz^t^xwtf^tz^h. m&mi)>ty:^'m^wxif 

[0011] ^mi)-^hcr,mixm<'tzib\.z\i. mML 

{^mj^iTi^znM^.) {.zx-^xmrn^i^-Y^^h 
mmhti^. mmix'\i. ^xmmizx'om^ 
:^mm%^x'mm.^i^^i}\m:Lx\^^tz. ^cotzub. #?s 
m&tim< smcr,m.iz$m-ticoizmmimLxt5 
*). mmmursfx'^j:<. mitLx\^^j:\^m'^^ 

[0012] iMi<7)mmmmL. 

^ZXI API SISX651iLhcOS3^^«fiKlii> I, . ^'Cflff 



(3) IS2 003-13138 (P200 3- 1313 8A) 



[0013] 

X ifim^tii ^(^mnii. it^mt ixmss%x\ 

C-.O.Ol-^.m. Si:0.01~0.5S. Mn:1.0M.85:, P:0.01 

Xar. S:0.002%WT. Nb:0.005-0.05%, Ti:0.005~0. 
OZ!;. Al:0.01~0.07%, ioJ:r/Ca:0.0(X)5~0.0025%Sr-t 
* L . *»oTISc05e(l) X-mtlh Ceq*iO. 26%iiUit'* 

1.^^, 1000--'1200°CtC»L. 9dO°CaTco^~XT 

ra4&jaS(Ar3-50'C)liLh. "f-mfflmS-lO'C/siiit. 
[00 14] 

Ceq=C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5 (1) 

^^X. #7C*iE^{i-?-fl^'nO7C3g«0-ir*»(iiiass%) 

[0015] i0^afl^^i^V^•C{i, \\.^mt tT. ± 
leo-fb^^^^HC JD ;c T $ , iiiass%T'Cu : 0. SXtiT , N 
i:0.5ZOT. Cr:O.SSi.:lT, Mo:0.5%mT, VrO.mTiO 

rtlSULt^-ir^tTv^l.^ t ^#at-ri.«3S«9'f 

[00 16] ^Jt. w±coi6Wtiov^T, mw^m) 

iB«^ffic7)S:K?aSS-450~650°CcOlEll[^t-f 

[0017] ^o^HHti. w\\m'm^}Ltwm. ■ 

[0018] i^mf>t:ii\.h(n'm}.z%^%ti:W:Lh 

(r>x'h^. OT. mmmz-:>\.^xmmh. 
[ 0 0 1 9 ] (1) it^m 

C: 0.02--0.08% 

Cti. «S«(?)^JSSr«l^f S^c*^(CieJST'3il.3&*. 0.02% 

ttt5j;i;WHlCtt^^MI:S-ti:&. CM2r0.02~0. 
08%cOiEHi*li:1-|. 
[00 20] Si: 0.01-M).5% 
Si{illKco/ii6tc^jD-ri.*^\ 0.0l%*}||T1±)iKK^m 
*>'+:5i-T1S^< , 0. 5%$:Si 1. 1 l3ie^?mgffi$rSfeMb$ 
•fri.. fi^oTSifiS-O.Ol-^.SSOKHrttt^. 



[002 1 ] Mn: l.OM.8% 

mx'm<^mktH-'rtT\t*j:<. \.mmttk.m 

tti:WHICtt*^^feMt:•ri.. m.->X. Mn42:1.0~1.8%c7)IE 

[0022] P: O.OUOT 

;iOfIl«il{40.0n^@;il.tSlrt^:-S 
P»$:0.01%OTfc-r'& 
[00 23] S: 0.002mT 

S(4. il*tfcV^T{4-«tCMnS^C0^4?%i:^^*i, Ca 

0.002%&^tl.t^i:^l.. ti^oT, S»?:0.0025;ja 

[0 0 24] Nb: 0.005M).05% 

ctOIStt^ltqi^-frS. L*^L. NbS*i0.005i;*}it-{4 
'?-<7)^**^=3r< , 0.05%S:tSx 1. 1 ^tM^SSScoSltt 
A^^feML-tl.. fi!oT. Nb»S:0.005'M).05%<5OKHF*Ifc-r 

[0025] Ti: 0.005M).02% 

Ti*^S0.005%*-S|-C14-eo»!;a*^'>5r< , o.Qimmth 
k.Wti1^i\L^^h. U-yX. Ti*5r0.005~0.02%<7)K 

[00 26] Al: 0.01-0.07% 

Mimm\t Lx=m!i^tx.hifi. o.oi%*iiiTi4-ecos!) 
**^^< . d-mimthtmn^mrf^zi. owhicis 

Sr^-fb^-frS. ^-oX. Al4S:0.01~0.07%<?)$EHrti: 
[0027] Ca: 0.0005M).0025% 

^\m{miki^wia<^mm.^m^zT--^xtcitmx'h h 

ifi. 0.0005%*)lt'(4-ecoSfi:l*^^<« 0.0025%2:@i-C 
HICttSr^MbS-tirl), Ca 1;S:0.0005M).0025% 

[0 0 28] ^i4:Ceq^0.26% 
-ri>7'c46l-0.26%tiLb^:^t'S)l>, Ceq$:0.26% 

[0029] '?-c7)fi!i, Cicol&BStii, 5^J^tlSttcOS^. 

i}-^t>'m7tmimw-th^bi}'^X'%h. 

[ 0 0 3 0 ] Cu: m&D-f S^.5%JMT 

d.s^,^ntxm\itht'mm^'^\\Lth. m^x. cu 
[ 0 0 3 1 ] Ni : ma-tim^.snar 



[ 0 0 3 2 ] Cr: g5jntl.^^0.5mT 
[ 0 0 3 3 1 Mo: »-r^«^.5%«T 

[ 0 0 3 4 ] V: wMth^-^. mxT 

[ 0 0 3 5 ] ^fc, ^m<^mmmmmmx'h 
0 , ±tm^\-co7cmRv^m^mii,z-:>\,^xi,i. 

[ 0 0 3 6 ] (2) • 
7 :''SPl*JflJ^: 1000~1200'C 

-f, 1200'CS:Sxl.ti3tt^Dwm#tt*^^WI. 

;?.77'SPfifflg{il(X)0~1200°C<?)iEfflrti:-tl. 
10 0 3 7] JE@^:950•cmTcO5^--;^T-^^ 

[0038] ?$ffl|?gi&iSS: (Arg-SOr) tUi 

JSS:(Ar3-50'Cm±<O^t-ri.. ^13, 7x5'f hlE 
[0039] 

Ara ('C)=910-310C-80Mn-20Cu-15Cr-55Ni-80Mo (2) 
[0040] W-m<%&m&:VfC/sVJ± 

simo'c/smx'ii. +»^J:^m^^htl•f. tfzi^si 



(4) 003-13138 (P2003-1313 8A) 



x<r>w-i^mt-ti. 

[004 1 ] i%mif±m.:(>50°Cl;XT 

imi%mzi5»imw±^m\'^t. ^mtR^ 

650-CJ; OiSfflTti. 1imi^m±miZ7j,y-( h^^s- 

<^m±iS:&ie^'c&.Tb -ri. 
[ 0 0 4 2 ] (3) mmmmmmms^f^ 

mMbKci. tzx\ mnm^mi,zi6\,^xii. mmm 
m^zx o^iSBSrSnSi-ri. t . mm'p'tMzit'^xmm 

i,,^t,{iz. mm^^zi. y)>mwasmfh zbm 
mxhtfzi^. mU'p'\j'mcomi^^^it^-^?>zb^j: 
<. mu<7)m.mmizis.Ti'^hzbifiX'^i>, 
m-ox. m\m!mijmb lxh. m^xo^j:>ffxm 

[0043] mmmmi^zm-fimm^ wc/soi. 
mm^^bmm'p't^^i.mimizii'oM^^iWth. m 
m-ox. mm^mwmmizmi^w^si^\o 

"C/siiLhfc-tl.. 

[0044] mmmcomu^m-im. ■. Awcm 
nimm>mR^sii<niAmi}^<^j:*)tt'ib. stitm 

mmimm'f-i^iM^m50'ca±.xmb^j:i. 
X. nimmm^i^i&&^A5crcmbth. ^fc 
zzx\ Mummcomm^i^&mbii. mtmk. m 

[0045] mm»m<7)A»m. -^rnizm t45o-65o 

i}m}%mmmmmmf)m-itix\>-^ii3\ mmzx o 

^««fficOSB?a«Sr450-CliUit f I. CI 1 1 J: 0 , Z 

:ff. smmmmi^mm'cmtib. mMn 

wait J: "om-^xm&m^m-A-'rtbtiih^^ifhh. 

^oT. ^%<r>n-\m. •smz^x.x. m'>mm<r>^ 

^ia«S-450-650'C<7)liHF«? b^hZb1fX%h. 

[ 0 0 4 6 ] c:c7)J; ^ t-, im^m\^^'m<r)m , E 
®, irn^n. -mmmm.zx mtmfhzb\.zi. 

0 , ffiiX7t;BHICttiJj;lA'DWTT#tt$:*^|.X65/U'-H 
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[0047] 

mmi^m^i^&mmA&coTm. (Ar3-5o*c)jji±t'j>ii 
mino. mm<%fflmii. Bmmmm. s>i.i^{i}^ 

'no, 

[0049] Mf^mmwMmi.. mmtn^mim 
v^THifiti.. mz. MB.mmmmzm'i'thx 

z<^xdiz. mmnmizx'omMmMmtht. mm 
'p^mzit'<'Xmmm^tim<^j:?> x o ^rias^^u 
hzb *»'t'# h , ^m^-cfmti^-tt ztizx 
0, mmmmmzimm^im^^it. mmm^t:iH 

C 0 0 5 0 ] HI {i, IS^jDSi^MtcJ; Offilffi^ « 



It. mmmiMM^z±mii\ mmM^.iw±t 

cr)[Hmmmui)^ii><7)imizx*)^=Fmi&^±t. m 

[ 0 0 5 1 ] ^fc, mmij\^cois,&^mz'y\^xii. ^ 
mm:tfxm.^im\^ii:mx-itmm(7:>mi^^'m 

it^^ti:ib^^<m^<mmiSiT^-th:itliX'^ 

[0052] Mt\mmk(n^^m^zr>\^x\i, m^x-i^ 
mim.<r)^\m^t>tvf. }^isim.mf,zm.tt& 

fit. wiMyimm.inihiotiiW-mmz 
m^x, '(%^m.^-hm < ^ 0 , mm(r)'mM±nz j; 
m'&^itmi^^^ixh%^\t. m\mmmz7\Q^^ 

[0053] 

immm\ m\.zit^mi^^Lfzmm\.z-)\^x. fi 

[0054] 

[^1] 

mass% 





C 


Si 


Mn 


P 


S 


Nl 


Ti 


At 


Ca 


Cu 


Ni 


Or 


Mo 


V 


Geq 


AraCt) 


mm 


A 


0.052 


0.32 


1.31 


0.008 


0.0015 


0.044 


0.009 


0-032 


0.0023 












0.2/0 


789 




B 


0.058 


0.25 


1.18 


O.OOt) 


0.0012 


0.031 


0.011 


0.041 


0.0018 


0.21 


0.36 








0.293 


774 




C 


0.033 


0.30 


1.42 


0.010 


0.0010 


0.028 


0.008 


0.025 


0.0026 






0.J>4 






0.318 


783 


n 


D 


0.056 


0.26 


1.22 


0.009 


0.0O05 


0.035 


0.018 


0.030 


0.0015 








0.18 




0.295 


781 




E 


0.048 


0.21 


1.2$ 


0.006 


00008 


0.044 


0.009 


0.032 


0.00?>3 


0.18 


0.23 






0.046 


0.295 


7/8 


m 


F 


0036 


0.30 


1.5^8 


0.00i> 


0.0011 


0.046 


0.011 


0.025 


0.0032 


0-30 


0.18 




0.11 


0.052 


0.314 


7/2 




G 


0.048 


0.25 


1.22 


0.006 


0.0007 


0.036 


0.012 


0.033 


0.0015 












0.251 


798 




H 


Q.912 


0.36 


1^ 


0.008 


0.0013 


0.048 


0.011 


0.026 


0.00 J>.0 












0.327 


765 




1 


0.093 


0.17 


1.16 


0.005 


D.0008 


0.042 


0.008 


0.034 


0.00?.1 






0.11 




0.034 


0.315 


787 


it 


J 


0.042 


041 


1.26 


P,013 


0.0O08 


0.030 


0.008 


0.039 


0-0024 








0.08 


0.052 


0.278 


790 




K 


0.050 


0.2B 


1.36 


0.0O4 


0.00?3 


0.028 


0.013 


0.025 


0.0018 


0.16 


0.22 






0.048 


0.312 


7/0 




L 


0.046 


0.33 


1.35 


0.00/ 


0.0015 


0.033 


0.010 


0.020 


0X7003 






0.08 


0.12 


0.043 


0^19 


7/7 




M 


0.035 


0.21 


1.48 


0.007 


0.0006 


0.042 


0.011 


0.033 










0.16 


0.051 


0.324 


768 





[ 0 0 5 5 ] «2 tc. fiBffigojEs^ft, tm^^m 
j^ffl^fr, mtm:^m<7)mm&mi^-t , zzx\ no.i 

mim&Bmtixa*). No.24~3o{iigj^mi*^ 



m) , tfz. mcr>'ETmi'i^'cm^{zii\ih^i\K 

[0056] 
[^2] 
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No. 




(mm) 


CC) 


W 


mm 
^& 

ro 


iaS-Ar3 

rc) 


mm 


CC) 


Hkm 

CC) 


CC) 




^SL 

(MPa) 


^£ 
(MPa) 




DWIT 

85«SArr 

CC) 


1 

# 


1 


A 


20 


1150 


75 


B40 


51 


45 


350 


70 


805 


435 


508 


573 


6 


-30 




2 


A 


20 


1150 


75 


780 


-fi 


45 


300 


30 


525 


430 


4^5 


536 


o 


-45 




3 


A 


20 


1150 


75 


B60 


71 


20 


350 


70 


595 


405 


482 


542 


o 


-30 




4 


B 


13 


1200 


75 


780 


6 


70 


550 


90 


510 


415 


512 


562 


0 


-50 




5 


B 


13 


1100 


80 


800 


26 


70 


500 


90 


545 


430 


4D8 


548 


o 


-35 




6 


0 


25 


1050 


70 


780 


-3 


40 


350 


70 


550 


380 


4/8 


546 


o 


-50 




7 


D 


20 


1150 


75 


860 


79 


45 


450 


70 


590 


365 


536 


611 


Q 


-35 




8 


D 


20 


1050 


75 


B50 


39 


45 


180 


70 


600 


415 


566 


634 


o 


-45 




9 




20 


1100 


70 


900 


122 


45 


400 


30 


5&0 


445 


5i>2 


605 


o 


-20 




10 


1 ; 


20 


1100 


70 


B50 


7? 


25 


300 


70 


6P0 


410 


483 


556 


o 


-35 




11 


r 


32 


1200 


80 


860 


88 


25 


500 


40 


670 


380 


496 


673 


o 


-20 




12 


• • 


32 


1200 


80 


860 


88 


25 


300 


40 


610 


330 


544 


615 


o 


-30 




13 




32 


1100 


80 


780 


8 


25 


400 


15 


580 


440 


483 


545 


0 


-15 




14 


A 


20 




75 


840 


51 


45 


450 


70 


590 


420 


533 


610 


o 


1Q 




15 


A 


20 


m 


75 


800 


11 


45 


350 


70 


610 


440 


392 


448 


o 


-45 




16 


A 


20 


1100 


511 


830 


41 


45 


320 


70 


590 


4?0 


493 


560 


o 


0 




17 




13 


1200 


75 


720 


-M 


70 


400 


90 


495 


400 


486 


571 


X 


-65 




18 


c 


25 


1200 


70 


S30 


4/ 




350 


65 


550 


380 


408 


450 


X 


-10 




19 


D 


20 


1150 


76 


870 


89 


45 


m 


70 


S80 


440 


415 


m 


O 


-20 




20 


D 


20 


1150 


75 


870 


89 


45 


400 






4/0 


502 


592 


X 


-35 




21 




20 


1100 


70 


860 


82 


45 


350 


30 


645 


™ 


481 


546 


O 






22 




20 


1100 


70 


870 


92 


45 


400 


70 


710 


480 


453 


552 


X 




IS 


23 




32 


1200 


ao 


360 


89 


25 


300 


40 


605 


485 


493 


560 


O 






24 




20 


1150 


75 


860 


62 


45 


450 


70 


570 


380 


405 


486 


o 


-20 




25 


ii 


20 


1150 


75 


840 


85 


45 


400 


70 


600 


360 


538 


624 


X 


-25 




26 




20 


1050 


75 


8B0 


73 


45 


450 


70 


570 


380 


473 




X 






27 


vl. 


20 


1050 


75 


840 


50 


45 


300 


70 


620 


410 


463 




X 


-40 




28 


K 


16 


1100 


75 


840 


70 


45 


550 


80 


S90 


405 


470 




X 


■30 




29 




22 


1150 


75 


860 


83 


45 


400 


70 


605 


400 


548 


615 


X 


•30 




30 


M 


22 


1150 


75 


B60 


92 


45 


500 


70 


S85 


380 


538 


603 


X 


-40 















[00 57] ztLhcomm(,z-oK^x. mm&^m. mm 
it^mima^-^tiw^ci +0. 5%cH3 cmTmmm^ffin 

Weight Tear Test){Ci |,®tt5Sffi**<85j;t ^1.®^ 
(85%SATT)T'IPIit7t:, 

[0058] mmcnmmm^n. BHictt. ^^ixowtt^ 

[ 0 0 5 9 ] a2 J; *)mhi}-^j:Xol,z^ *f6BJ««No.l 

[0060] mmo.uiixyfMm^i^i'^^^m^m 

X 'Om\.-^fzibmm'&i?0i'} T J3 D , No. 15{43£twX y 



mmo. 18, i9ii^tL^tii^mm&. i^m±is^m^^ 

o.l8(MHimttt^^-5TV^|,, 

[0061 ] mmo.2oi,±. ma^mcomm^m(n^js, 

ffiHl*I(450'C*}ff)t'J)-:>T hmmCW\ti}^'^-oX\'^h . 
i!«No.20~23(iSJnSii^<7)i!«Tfe)fflS*<*%H3lEH 
X 0iSV^7t:46DWTT^*>^^-5-CV^^, iH«No.24-'30{i 

mm*^m9^x'htrzi^. mmmmmmmp^ 

X'h-iXij HHIC!mtX(±DWn!|^*J^&-5 T V ^i. . 
[0062] 

izx *)Mmtmti-r?>zt ^zx *) , tammzx 

^tucmmm^i-mmiztvmi, m^i*^^ 
i7)as±# mmt^ ^ttK'^h. -eo^*, WHIG 
mixmmmzm.tzm:^y^ y^u rmm 
mizi^&^mt i>zt t^j:&, 

[01 1 mmi}mztnfmmmmt'p'\:^^<^i§,&^-it 
ammiz^-tm. 



(7) S2 003-13138 ( P 2 0 0 3 - 1 3 1 3 8 A) 



[El] 




(72)^HM «^ MA F^-A(##) 4K032 AAOl AA04 AA08 Mil AA14 

S^fl51"itBBKA^0[^-Ta 1#2-^ B AA16 AA19 AA22 AA23 AA27 

AA29 M31 AA35 AA36 BAOl 
CA02 CB02 CD03 CFOl CF02 



